Indentation behavior and hardness of a melt-quenched metal-organic framework glass by Qiao, A. et al.
 
  
 
Aalborg Universitet
Indentation behavior and hardness of a melt-quenched metal-organic framework glass
Qiao, A.; Tao, H.Z.; Zhang, Y.R.; Yue, Yuanzheng
Creative Commons License
Unspecified
Publication date:
2017
Document Version
Publisher's PDF, also known as Version of record
Link to publication from Aalborg University
Citation for published version (APA):
Qiao, A., Tao, H. Z., Zhang, Y. R., & Yue, Y. (2017). Indentation behavior and hardness of a melt-quenched
metal-organic framework glass. Abstract from 7th International Workshop on Flow and Fracture of Advanced
Glasses, Aalborg, Denmark.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Downloaded from vbn.aau.dk on: December 25, 2020
Indentation behavior and hardness of a melt-quenched metal-organic framework glass 
Ang Qiao,1 Haizheng Tao,1 Yueru Zhang,1 Yuanzheng Yue1,2 
1 State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology, Wuhan 430070, 
China 
2 Department of Chemistry and Bioscience, Aalborg University, DK-9220 Aalborg, Denmark 
*Corresponding author. E-mail: qiaoang@whut.edu.cn  
 
 
 
The melt-quenched metal-organic framework (MQ-MOF) glasses are a new family of glasses [1-3]. 
For potential applications and optimum design of such glasses, it is important to characterize and 
investigate their physical and chemical properties. However, these properties have, so far, not been 
documented in literature. In this work, we focus on studying the indentation behavior and hardness of 
MQ-MOF glasses by taking ZIF-62 as an example. Its chemical formula is Zn(Im)1.75(bIm)0.25, where Im 
and bIm represent imidazole and benzimidazole, respectively. We measure the Vickers hardness of a 
series of ZIF-62 glasses with varying bIm content. The results show that the Vickers hardness of the 
ZIF-62 glasses increases linearly with an increase of bIm. The origin of this linear trend is discussed in 
terms of structural evolution. We also reveal the deformation mechanism in ZIF-62 glasses during 
indentation by performing annealing experiments and atomic force microscopy measurements. The 
change of the ratio between densification and plastic deformation is determined to find out which of the 
two is the governing factor for the composition dependence of hardness. In summary, this work provides 
useful information for tailoring the mechanical properties of MQ-MOF glasses. 
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